Furthermore it is supposed, that the homogeneous Dirichiet problem for Lu = 0
does not have a non-trivial solution in Q (Condition (U)). Then the space L(P) of the restrictions on I' of the space L(Q) is dense in L2 (P).-
A. COPFERT [6, 7] generalized this result in the following directions: -For the case, that the condition (U) for the domain Q does not hold. -For the case, that I' is a closed surface in Q,.such that Q \ P is not connected. -For the second and the third boundary-value problem.
-For the elliptic system of the theory of elasticity--For parabolic equations of the second order. --In the case of the Laplace operator and if the boundary t9S2 is regular and Q \ I' is connected, G. AoER [1] proved the density of L(F) in C(P). G. WANKA [10] has given this result for general elliptic equations of the second order with sufficiently smooth coefficients -also for a closed surface -r and without condition (U).
In the presentpaper a corresponding theorem for elliptic equations of arbitrary order with smooth coefficients is given. We shall prove (Theorem 2), that the-space L(r) of the restrictions on P of the space is dense in the space Wm-l(P) of the Whitney-Taylorfields on I' (2m order of the differential operator). This means, all the derivatives up to the order m -1 can be approximated uniformly by the corresponding derivatives of u E L(Q). B1, B2, ..., B is a given normal system of boundary operators with ord B1 2m -I, which fulfils the classical roots condition (see [8, 9] ). Here we suppose, that the condition (U) with respect to L, B1 , .. , Bmand Q is fulfiled. LG
L(Q)
(1.2) Under the so-called condition for uniqueness in the Cauchy problem in the small for the adjoint operator L* we prove, that the space L0(P) of the restrictions on P of the space LG(Q) is dense in Wm-l(P) (Theorem 1). The proof of Theorem 2 is then reduced to Theorem I. Moreover we use results from the potential theory of eelliptic equations of higher order, developed in [11, 9] .
Founding upon the same idea one can prove the-density of L(P) in the Sobolev space Wm-'(fl, a generalization of a further result of H. BECKEñT [2] to elliptic equations of higher order. This will be published in a forthcoming paper. For 52 \ P connected the approximation in W m (P) by potentials is studied in [9] . Theorems of an other type for the approximation of solutions of elliptic equations of arbitrary order are given by F. E. -BROWDER [4, 5] .
In Section 2 we summarize the basic facts from the general theory of elliptic boundary value problems and from the potential theory. In Section 3 we prove the -Theorems land 2.. Section 4 contains some'additional. remarks. £2, then u must be identically zero in D.
Let £2 II" be a bounded domain with '4 smooth boundary aQ and I' a (n -1)-dimensional, closed, smooth surface, which splits up the domain £2 in two parts Q and S2,,:.
-.
--
It is further supposed, that the Dirichiet problem
Lu=O in'Q1,
only has the trivial solution:
On the boundary aQ we consider a normal system B1, . . ., B. of boundary operators with ord B, = m 2m -1 and smooth coefficients, which fulfils the classical roots condition (see [8, 9, 13] ). Moreover we suppose, that the problefri
only has the trivial solution.
It is well-known (see [8, 13] ), that the system (B)) 1 ... by a (not uniquely determined) normal system (C1)11 m (ord C1 = I 2m -1) can be completed to a Dirichlet system (B1, ..., B,,,, Cl , ..., Cm) of ordei 2m on aS2. This means, that the completed system is a normal system and the set of the orders of the operators is (0, 1, ..., 2m -1). If the.operators ( C1 ), 1 mare fixed, then in an unique way one can find 2m boundary operators (B1 ')1 . 1 (C1')11 . ...... ,, with smooth coefficients on-.Q, such that the following properties hold:
(B1', ..., B,,,', Ci ', ..., Cm') is a Dirichlet system of the order 2m on Q and for'u, v E C(Q) the Green formula
holds.
• . According to results of J. M. BEREZASKIJ and J. A. ROJTBERQ [3] (see also [13] ) the unique solution of the boundary value problem
under certain smoothness conditions for g and * pi (which in the following, always are f4lfiled) can be represented by a Green function G(x, y) in the form
(y) C1' G(x, y)da(y). (2.2) ' -
• The operators C/ are the corresponding operators from the Green formula (2. 1), and they are applied to the variable y. Under our conditions the function G(x, y) for x == y has derivatives of arbitrary order with respect to both variables. By application of the differential operators with respect to y we have
. Furthermore we suppose the existence of a global fundamental solution P(x, y) for the operator L, i.e.
-
hold (see [9] ). The Green function G(x, y) then can be written as a sum
where h(, y) for. fixed x € Q with respect to y is a regular solution of the following • boundary valueproblem: For the proof of TheOrem 1 we need a special result of the general balayage theory (developed in [11, 9] 
S.
It is well-known, that the fundamental solution of the Laplace operator is given by
• .
. 
T h eo re ni 1: Let be full iled the suppositions of Section 2 with respect to L, Q and I'. Then the space L(P) is dense in Wm-l (F) with respect to the norm (2.9).
• Proof: a) 1G (T) = W m-'(r) holds iff every 1E (Wm-1(F))' with 1(u) =0 for all u E LG(F) vanishes identically. Therefore we consider I . E (W m-1 (r))' and suppose 1(u) = 0 . for all u E L0 (F).
• (3.1) By (2.10) 1 can be represented 'with the' help ofavector measure (iUa)jjm_i (supp ..I'). and weget 1(u)
.
(3.2)
• kI'n-1 F
By (2.2) for u E L(F) and x E F we have -u(x)=fg(y)G(.x,y)dy.
S • (3.3)
33*
.5 S Because G n I' = 99 the derivatives Dcii on P can be calculated by differentiation of (3.3) under the integral: .
D(x) =f (y) . DG(, y) dy ' (3.4)
x € F, JI -1). Putting (3.4) in (3.2 it followsx.
tIm-iF
We define G* j(y)
• and since O is smooth on U (supp I'!), from (31) we get G*u(y) = 0 in U. From (2.3) follows that Gi is a solution of the equatioriL*u = 0 in Q\f'. Therefore the condition for uniqueness in the Cauchy problem, in-the small implies G* 1u(y) = 0 inQ\P.
-. b) In the next step we prove for IPI m -1
Usiig (2.6) and (2 7) we have • .
We choose a point y € F with 
-, -
Obviously IDR(y 1 ) -DR(y)I <f for ly -yiI <ó(e) holds. Moreover wehave
J1±12.
K6(y1 ) denotes the ball with center y ' an'd radius 6. For > Owe can find 62(a) > 0,' such that
41/2lmax(
fII m : I -y V< 62 and uniformly with espect to x E r\K6 (y 1). Herek is the number of the terms in 1 1 and
•'
• • for I -'y 1 1 <62.
• From the smoothness condition for r follows, that there exists a cone in Q0 with vertex in y and axis 'in the normal direction. From this we obtain the existence of a 'cOnstant c 1 > 0 with Ix -y c1 Ix -y I for x• € I' o K 6 (y1) and therefore Using this inequality, (3.5) and the estimates (2.5), which hold since we have IxI + IPI ;^ 2m -2, we get
IPm-1 FflK6(y)
• ,
aIm-I mflKó(y) -
for sufficiently small 6 (p = cp (1 + c2 )).
• We now have IDPG*iu(yi )I <r for any e > 0, i.e. DPO*u(y i ) = 0. By Lemma 2 this holds for every /9(IfiI m -1) and J -a.e. on P.
• • c) Next, we pove G*s().= 0 for all z E Q 1 . We write down the right-hándside of P.11), replacing g #(y) by the expressions DPG*1u(y), which vanishes f-almost everywhere on 1'. Because the harmonic measures t/ are JN-absólutely continuous and
using (2.6) Nye get
.(3.6)-
For fixed x E P the function h(x, y) with respect to z is a smooth solution of the equation -L*w = Oin Q 1 with boundary values D/h(x, y). Consequently by (2.11) we have
Differehtiation with respect to x implies-
for any z € Q 1 .
--d)-Using G*u(y) = 0 _O -almost everywhere in £1, we shall conclude 1 = 0. For that reason we consider the set
which is dense in Wm(F), and show,
• IaIm-1 r
Since süpp -cP(IxI ;5 m -. 1), then 1 = 0 follows. By (2.4) for everyq
holds. Because the Lebesgue measure is J-absolutely continuous, from G*1u(y) = 0 -a.e. in Q then follows -
The proof of LG (P) = Wm-1 (f) now is complete I --Besides the suppositions of Theorem 1 now we presume, that the domain D can be enlarged to a smooth domain Q 1 Q, such' that the following properties hold: 
